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(57) M3o6pereHHe no3*o/iaeT noeucuTb 
6c3onacHOCiw m AOcroaepHOCTb kohtpq/i» no- 
BpexA*HHfl Tpy6onpo»OA3 nyTCM npMMeHe- 
HMfl noxapo§3puBo6e3onacHoro m 
BWCOKOCraOMiikHoro yCTp-Ba jv\a o6Hapyxe- 
hmh no#pexcAeHHA. /J«jthwk noeDeacaeHaa 
npo/iomftH BAOiik TpyConpoBOAa .1 h Buno/i- 

M6H B BMJftB BO/KHCOMHO-OnTWMCCKOrO Ka6e/lfl 5, t 

pacnonomeHHoro B^orib KOHTpo*wpyeMoro 
ywcTica b npuMOM m o6p«thom HanpaaneHwax. 

MCTOMHHK 3 M3ityMQHMJI CB*3*H H6p63 Kd6e/1b 5 
C BXOAOM ^OTOf1pM6l4HMICa 4, BUXOA K-pOfO 

cocahhoh c bxoaom perwcTpaTopa 2. 1 M/l. 
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. fl3o6peTeHne othochtca k Tpy6onpoBOA- 
HOMy TpaHcnopTy, b sacTHOCTM k ycrpoftCTBaM 
AMCtaHUMOHHoro HenpepuBHoro kohtpo/i* 
COCTOflHMfl MarMCTpa/lbHUX TpyOonpoBOAOB, M 
npeAH83HaMeHo cnrHa/iM3auMit noapex- 
AeHMPt Tpy5onpOB0A0B Bbicoxoro naBnenua. 

Ue/ib M3o6peTeHM« - noauweHue 6e3- 
onacHocTM m AOcroaepHocTM kohtpo/i* no- 
epeXAeHMfl TpyOonpoaoAa nyieM 
npuMeHCHMw noxapoa3puao6e3onacHoro a 
BucoKOCTa6M^bHoro ycTpo^CTM A/") oSnapy- 
xeHMR noapexAenvia Tpy6onpoaOA3. 

Ha MepTeace npuseaeHa npMHuwnna/ibHaii 
cxeMa ycTpoOcTsa. 

YcTpoftCTW) a** oBMapyxeMMJi noopex- 
A6HM59 Tpy^onpoBOAa coAepxwT AdTHUK no- 
BpexAGHMft, npo/ioxeHHw* BAO/lb 
TpyConpoBOAa 1, m perwcTpaTop 2. YcTpoflCT- 
bo CHa6xeHo Taicxe mctomhhkom 3 M3/iyse- 

HMfl H <t>OTOnpHGMHHKOM 4, flaTWMK 

noBpeacAeHwa Buno/iHeH a bma6 boaokohho- 
onTMHecKoro Ka6e/i* 5, pacnonoxeHHoro 
BAO/ib KOHTpo/iMpyeMoro yMacTKa Tpy6onpo- 
BOAa 1 b npaMOM m oCpaTHOM HanpaB/ieMMAx. 
I/Ictomhmk 3 M3*yMeHna; b KasecTBe KOToporo 
moxgt 6uTb Mcno/ibaoeaH. ManpwMep, mh- 
xeicuwoHHua /ia3ep Henpepusnoro Aeflcr- 

BMfl, CB5I33H Mepe3 BO/10 KOH H 0-0 nf MHQCIUlfl 

Ka6e/ib 5 c bxoaom <t>OTonpneMHHKa 4 4 suno/i- 
HeHHoro, HanpwMcp, b BMAe /laewHHoro <|>oto- 
AMOAa. Buxoa <t)OTonpMeMHMxa 4 coeAMHeH c 
bxoaom pomcTpaTopa 2, Buno/ineHHoro, na- 
npwMep, a BMAeycM/iMTe/in cuma/ia c buxoaom 
Ha HHAMKaTop aeapMM, nanpMMep curHa/ibHyio 
naMny m/im TpancnapaHT. Bo3moxho a Kanecr- 
ae pervicTpaTopa 2 Mcno/ib30BaHMe ycTpoftcT- 
sa, conpsraeMoro c a BTOMaTtmecicoft 
cucTeMow ynpaB/ienwa Tpy6onpoBOAOM. 

YcrpoftcTBo pa6oTaeT c/ieAyiomMM o6pa- 

30M. 

HenpepuBHufl cbctoboB cwrHa/i, n3/iyMa- 
eMufl hctomhmkom 3 M3/iyMeHna f npoxoA* *«e- 
pe3 Bo/iOKOHHO-onTMMecKMft xa6e/ib 5, 
nonaAaeT Ha bxoa 4>OTonpneMHvtKa 4. Ha bu- 
xoAe noc/ieAHero noflB/iaeTca curHa/i, ko- 
Toputf aaTeM ycn/inBaeTCfl ycM/inre/ieM, 
BxoA*mnM b cocTaB perwcTpaTopa 2. ripw 
3tom na BuxoAe ycn/iMTe/ifl noae/weic* ypo- 
BeHb curnana, cooTBeTCTBy»omvi« HopMa/ibno- 
My cbCTOflHwo Tpy6onpoBOAa 1, m MHAWcaiiwa 
aaapuM Ha MHAWKaTope perucipaTopa 2 OTcyT- 
CTByeT. 

Dfl „ RJ „ CocTaawTe/ib M.Ca/ibKOBa 

PeAaxTop M.nerpoBa TexpeA M.MopreHta/i 
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ripn noBpexAeHMM Tpy6onpoBOAa 1, Ha- 
xoa* meroca noA 6o/ibuiMM Aaa/ieHMeM cpeAu, 
nponcxoAMT pa3pyuieHne creHox Tpy6onpch 
BOAa 1 a bha6 B3puBa, npw 3tom noBpexAaeT- 
cn eo/ibxoHHo-onnmecicMA xa6e/ib 5 (no/iMoe 
m/im nacTMSHoe paapyuieHMe), npo/ioxeHnwrt a 
Henocp«ACTB6HHoft 6/IH30CTM ot xpy6onpoBO- 

A« 1. CBeTOBOA CMrH8/l OT MCTOMHMKa 3 M3rty 

MeHM* nepecTaex nbcjynaTb Ha bxoa 
♦oTonpweMHMica 4, mc^jmt cwr hm na bxoab 
ycM/iwTe^fl p^rwcTpaTopa 2, Ha buxoao ycw/iM- 
Te/!« noflB/ifleTcn ypoeenb cnrHasia. cootbctct- 
aytoiuMrt noepexAOMwio TpyOonpoaoAa 1. m 
Bic/UQHaeTcn MHAMKaTop BBapMM perwcTpaTo- 
pa 2. 

YcTpo«CTao o6ocr>oMHM«T noxapotapu- 
BoCeaonacHocTb aa cs«t neaoaMOXHocTM ooa- 

HMKHOeeHMfl MCKPW B yCTpoOCTBt KOHTpO/lfl M 

noowujaeT AOCTOBepnocTb kohtpo/ih aa cnrr 
Ma^oro 3aTyxaHM« CMrnafia b bo/ioicowho-oo- 
nwecKOM xaSe/ie, otcytctbhji mmohm* a^rr- 
pimecKMx m MarHHTHux no*efl. floaTOMy 
Aa«Hoe TexHMHecKoe peiueHne HaH6o/ibumA 
3<><t>««T MoxeT npMHecxM npw ero wcno/iwaoaa- 
hmm Ha ra3onpoBOAax, 6cH3onpoaoAax m rpy- 
6onpoBOAax c APyruMH BapuaoonacHUMM 
cpeAaMM. Kpomg Toro, Tpy5onpoaoA mox&t 
6wTb Bbino/iHen M3 /no6oro MaTep«a^a (b tom 
Mvtoie Hea/iexTponpoMAaujero). mo noBwiua- 
er ero aiccn/iyajanMOHHbie bosmoxhoctm 
(TpancnopTMpoBKa arpeccweHbix cpqa), a tbk- 
xe CHMxaeT CTOMMOCTb caMoro Tpy6onpoBO- 
Aa. 



OopMy/ia M3o6peTeHM» 
YcTpoftCTso a^» odHapyxenMn noapexAe- 
HWfl Tpy6onpoaoAa % coAepxau4ee AaTMMK no- 
b pexAe hmA, npo/ioxennbiA BAO/ib 
TpySonpoaoAa, m perwcTpaTop, o t n m h a io - 
iM e e c * TeM, hto, c ue/ibio noBbiuieHmi 
6eaonacHocTM m AoarosepHoc™ kohtpo/i» 
noBpexAeHMfl Tpy6onpoBOAa t ycrpoftCTeo 
CHaOxeno mctomhmkom naayveHHn h <J>OTonp*t- 

eMHMKOM, AfiTMMK nOBpeXAOHMII BUnO/1H6H B 

BMAe BOflOKOHHo-onTMMecicoro xa6e/ui, pacno- 
/loxennoro BAO/ib KOHTpo/iwpyeMoro yMacTKa 
Tpy6onpoaoAa b npaMOM w o6paTMOM Hanpas- 

/WHMJIX, npw 3TOM MCTOWMK M3/iyMeHM» CBP33H 

nepe3 Bo/ioxoHHo-onTMMecKMft ra6e/ib C BXO- 
50 aom <J>OTonpHeMHMKa, buxoa KOToporo coeAM- 
HeH c bxoaom pervtcrpaTopa. 



Koppeiaop M.UJapoujM 
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(54) DEVICE FOR DETECTING A PIPELINE INJURY 

(57) The invention makes it possible to improve the safety and authenticity of controlling the 
injuries of a pipeline by means of using a fire- and explosion-proof and high-stable device for 
detecting injuries. Injury sensor is laid along pipeline 1 and is made in the form of fiber-optic 
cable 5 located along an area under control in straight and reverse directions. Source 3 of 
radiation is connected through cable 5 with the input of imaging device 4 whose output is 
connected with the input of detector 2. 1 figure. 

The invention relates to pipeline transport, particularly, to devices of remote continuous 
control of the state of trunk pipelines and is intended for indicating the injuries of high-pressure 
pipelines. 

An object of the invention is to improve the safety and authenticity of controlling pipeline 
injuries by means of applying a fire- and explosion-proof and high-stable device for detecting 
pipeline injuries. 

Presented on the drawing is a principal diagram of the device. 

The device for detecting a pipeline injury contains an injury sensor laid along pipeline 1 
and detector 2. The device is also fitted with radiation source 3 and imaging device 4. The injury 
sensor is made in the form of fiber-optic cable 5 located along an area of pipeline 1 under control 
in the direct and reverse directions. Radiation source 3 which may be represented by, for 
example, a continuous injection laser, is connected through fiber-optic cable 5 with the input of 
imaging device 4 made, for example, in the form of an avalanche photodetector. Output of 
photodetector 4 is connected with the input of detector 2 made, for example, in the form of a 
signal amplifier with an outlet to an accident indicator, for example, an indicating light or 
transparency. The use of a device that is conjugated with an automatic system of pipeline control 
in a function of detector 2 is possible. 

The device operates in the way as follows. 

A continuous light signal radiated by radiation source 3 passing through fiber-optic cable 
5 comes to the input of imaging device 4. On the output of the latter a signal appears that is 
afterwards increased by an amplifier being part of detector 2. In this case a signal level appears 
on the amplifier output which corresponds to a normal state of pipeline 1, and accident indication 
on the indicator of detector 2 is absent 

In the case of an injury of pipeline 1 which is under high pressure of a medium, breakage 
of pipeline 1 walls occurs in the form of a blast, in this case the fiber-optic cable 5 is injured (full 
or partial breakage) which is laid in direct vicinity to pipeline 1. The light signal from radiation 
source 3 stops to come to the input of photodetector 3, signal on the input of detector 2 amplifier 
disappears, on the amplifier output a signal appears that corresponds to an injury of pipeline 1 
and the accident indicator of detector 2 comes on. 

The device ensures fire- and explosion safety due to the impossibility of spark occurrence 
in the control device and improves control authenticity at the expense of signal low attenuation 
in the fiber-optic cable, absence of electric and magnetic field influence. Therefore this technical 
solution may produce maximum effect when used in gas pipelines, petrol pipelines and pipelines 
with other explosive media. In addition, a pipeline may be made oT any material (including non- 




conductive one) which improves its operation capabilities (transportation of corrosive media), 
and also reduces the cost of the pipeline itself. 

Claim 

Device for detecting pipeline injury containing an injury sensor laid along a pipeline and 
detector characterized in that with the purpose of improving safety and authenticity of pipeline 
injury control the device is fitted with a radiation source and photodetector, the injury sensor is 
made in the form of a fiber-optic cable located along the pipeline area under control in straight 
and reverse directions, in this case the radiation source is connected through the fiber-optic cable 
with the photodetector input, and the output of the latter is connected with the detector input 
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